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Remarks 

Thorough cxaminuLion by the KxaTiiiner tmj noLcd and 
appreciated. 

Thy claims have been amended and new ciaimi? added to clarily 
Appl i cants diiicioiiod anci claimed i nven l.i on . 

Support for the amonduienLi.? is found in the original claims 



ni and Lho Specification including l.hc FigurciS. No nt^w matter haa 



been added. 

Fox oxamplc-5^ support for the amended claims is found In the 
oriqin.^1 claimfis and la the Specification, for excuiiple at 
paragraph 0010: 



r; 
8 

TJ ^'Prwf^srablyr a pulfjing c loctr i Cri I <-:orreaL/ having a puLsc currftnh 



dtmaity of typl 11 y tibouL 10 iwA/Ciu^ if? applied to th(^? wdTyr by repeatedly 
r.yversinc] tho polrjrity bol. weci^ji L)ie wafer and a mot.il o I ♦^icl r*odO in Lh« 
nlt^c:}. ro l yLe soluLion. AcconH rifj I y, the-* Wf.if^r; and tho mot.i J. o I cctrod^ 
n 1 torn»*jl'c^ l.>wl. ween beinq the cathodo *ind tha »^nodo in I. he y.ll«erxiatinq pulfjing 
phar,^;. Thir. c/iu:.u^.;:i r u^K-.uLoU af»d alLernatincr oloctrop I nJ-.i ng oT rueUil from Lhe 
<?1 eclrulytf? J:;olut:ion onto tho r!0!ftd l«:iyor tind e.l.ecL.r;t>lYL ic etching of moh/il 
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from thcs norscJ l.iyor ira/o ihe. «lecL rolyte Kolution. Thf? i*m>.L .rtfaulL iw Jihe 
r*rfiiiovyl oi* a thin layor ot mcfr'il, vntiM atf luelal particle/? And clt> foci y / Troiu 
t: I'l cj r» 0! (J I 0 y « • " 

Support for new claiiiiij 21-23 is found in the SpeciiicaLiori 
CiL parag.r?aph 0010;. 



"Tn /jpp 1 i OfU i Of) of Lhe pul.siriq cLcrctrico I cnrrAiiL lu Lhe waTer, during 
Uitt fjalhode pha»TO (in wh.ioh t;h»:i wciIe-L hdy « uegalivc chnrgo), rnehol OtUioiiw 
i'r\m Che elecLrolyt-.o no'lution .irtj r«^cliio«;%d and elecLropiat.cci onto l-.ho .Ciir^tHl 
I.Tyi'ir, Due j.rw;j L)iy aiiodo pha»«^c (in which thi-: wo for h«t! a positive charge ) r 
jTiot«-ijJ in atnhoxl Vrotw Lhe seed layer by clectrol y::i1 ft . Th«:> iiwL effecU of the 
»^ lecL ropiaUing and n I oct rn 1 y I. i c.: £)liy::'yy, cujiOjined with friction inipri r r«-»d i. o ihy 
nocd Iriyor* by roLtiLion of the water in tho o I r:c:tv o'l yl;« yoluUicii, reauitf; in n 



09 

^ xiet loan ot mot.il ("rom Uje s^ed layer, on the order ot typiciiny le-s.-j Lhaji 

obouL 200 angKtroma* Conr-tfjqnentl y, FH>leritial device-cont.-jminnti nc| inftUil 
p/j 'rt ir: I r«rfmaii\iiKi in tho vi.i nnd/or troru-:h op«^rij.ngti after seed .loyrrr 
depor:i ti on oto r<:'<rtiov*et.J .Crom Lhe opeaing.s and typicilly d » i^.sol vwj in or reitiovevl 
r rofii L h © o 1 c? c: t r o 1 Y t o o I n t: i o n . " 



.Support i:or new claiiui^ 24-2!^j is foi.md 1.n the Speciiicaliori 
at: paragraph 0030: 
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*^Arf,:ordinq to the i nvcnt.i.on, the wal^f-^r i imnicrGed in 'in 
c?le<:trc)p<>l.i?;h,ing Gl.octrolytc* solution. Dc:ifo<:t»'5 arc rcinovc.>d from the r,ec>d 
layer and metal parl'.i^:lK^^; ;^rc rcin<jv<-:d from t.he via opc^nings and/or trc-MK:h 
openinya on the wafer by rol.al.iori of Lhe wafer in Lhe soluLioii duriny Lhe 
3iinulL£ifi«eoua cipplicciLion of an elecLrical currenl Lo Lhe wafer. The 
method i.'5 effective in removinq porticle/K trom vici and trench oponlng.-? of 
all ryiy.or*, Including oprininq.*? halving ."^ width siri<i.n.«r t-hnn about 0.?. I Ini 
for 0.1."i i -ni, O.i \ -ill and beyorui advanced process Lechnoloyy - " 

Claim ReiectJLQns under 35 USC 102 



1. Claims 1-G and sLand reflected under 35 USC '\.02{h) as 

00 

rn beinq anticipated by U?.oh et al . (IJi^ r),«07,165). 



Uzoii cL ul. diiicioso a planarization method whore a wafer 
having a planarization layc2r is mounLed on a rotaLincj carrier 
which ia proi.;«ed cUjain^iL a xrotciling pollsb.i.ng pad with 
ft 1 eictrochemi ca. I .slurry while applyinq a current to the carrier 



o 

Q unci Lhc planar izuLioii layer (i;oc AbsLracL; Figures 4-7) . An 

-< iniLiiil portion o£ Lhe excess metaJ on the planarization 

(surrface) .Isyer is removed el.ectrochemicaily whilo chomicai 
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mechanici-ii removal .is dominant in removing remaining portions 
{col Ar linct^ :m-66) . 

Thus, U7oh et al, fails to disclose several ci^jpecly ol 
ApplicjaiiLL; dificloseri and claimed invention, operates by a 
dlfferenL principle of operation, and is clearly insufficient to 
anticipate Appiicantii disclosed and claimCKl invenLion, 

Applicants respecLiully reject hlxaminers assertions ol 
Inherency lluiL method of Uzoh et al. Lcachco: 

''the mechanism oi mechanically pl.anarizing the waler LcachOij 
thdL the metal wo\3ld be coming oil Lho surlace as particles"; 
or thai: 

^\-.ipX_>lying waves of alLernating polarity would inherently 
w electroplaLc metal onto the metal layer ixu well as removing the 

metal layer" 

•< Nevertheless, even :i t such assicrLiona of inherency were 

supported by Examiner, such assertions do not help Examiner in 
making out a priin/i fdcif^ case of anticipation with respect Lo 
Applicaiit:-: disclosed and claimed invention. 
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"A claim in anticipated only if each and every clcinenL as- 
set forlh ill Liic claim is found, either expressly or inhetrenlJ.y 
described, in a winglc prior art reference." Vordcynal Drois. v. 
Union Oil Cu, of Ccillfornin, 814 F.2d 628, 631, 2 U5tQ2d 1051, 
106i (Fed. Cir. 1987). 

"The identical invenlion must, bo oJiown in us conipiote dcLail 
CIS iy coiiLaiiuJd in the . . . r:laim." Rlctmrdson v. Suzuki Motor 
Co., 068 F.2d 1226, 1236, 9 UiJI?02d .1913, 1920 (h-ed. Cir. 1.989). 

CD 

m 

CD 2. Ciaiituj 1-2, Ji, 13-14 and 1.6 stand rejected under 35 USC 102(e) 



-< 



dS being aiilicipntod by Guldi. (U3 6,689*686) 



g G\j.ldi. discloses; an olccLroplal iriy i;yi:>Lcin ixiciudiny rotating 

||JJj oi ci walcr in an electrolyte ^solution where the current is 

^ controlled to prevonL non-uni±orin growth of large grains (see 

o 

Abstract) • C^uldi dlQCIOfiiojj thai an imporlant ai^pccl ol their 



invention is that th« variable current elect ropl at. i.ncj process 
u.seJ:; smooth transitions to prevent sudden changes in the electric 
fieldf which i£5 taught, to lead to the formation of larger grains 
(cui 2, iincij 3-14). Gxjidi. teach both plating and deplatlng of a 
moL Jayor, but t^ach away from rapidly change of a current flow 
in Lho electrolyte so.lution (i,e. a pulsed current) (col 4^ lines 
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Culdi ftt al , furLhf-!:r leach a seed .layer and teach a process 
of making l-.h<? seed layer more unilorm by a very slight dep.latinq 
proceoju aL l:he heqinning of the Ciiectroplating :iequeru:e (col A, 
lines :^8-34) - Guldi et ril . teach applyinc:? a coriLinuous deplating 
current v;hich it^ gradually decreased (more negative) over time 
{see col. 4/ linCL^ 31>-37) . (^uldi et a.l * teach away Iroiii <x pulsed 
current method or <^n alternating current method (e.g., isuch as a 
square wavo signal (col 4, liriea 47-59). 

Thu3^ Guldi iaiiij to dlKclose several aspects of. Applicants 
d.iscioi^od and claimed invcriLion or rocognizcj l:he problem or 
present cj ijolul-ion to the problem LhaL ApplicaiiLs have rocognizo^d 
and solved by Llioir claimed invention. 



o 

§ 

■< Guldi does not disclose: 



^'A method ior removing particles from a wafer surface 
comprising damascene openings lined wiLh a motal seed layer 
compri hs.i.iig lh« steps of; 
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provid.inq rin electrolyte solution comprisinq i;aid 

immersing .*:?ciid waior t^uriacc in eiaid £:oluLion in 5;paced 
c^pcirt i^elation lo an eleclrode and rotating the wafer in said 
rjciliit i on; and 

r5upply.inq a pvilsed electricfjl current to said wafer and 
Solid oiccLrode to result in a neet removal of a portioxi ol s&id 
metal seed lojyei: prior to clccLropLating s&x6 metal to fill said 
CD damascene. 

m 

^ "A ciairri is anticipated only if each and every eiemenL aa 



[;; 



5 



set forth in llic cltiim iy found/ ciLhcr CKpreooly or inherently 

dcHcr.ibed, in a single prior art reference," Vordcg^al Brot^, v. 

Union Oil Co. ot California, 814 K.2d 62B, 631, 2 USPQ2d lObl, 
.!0r)3 (Fed- Cir, 1987) . 

WiLh respect to claims 2 and 14, nowhere does Guldi discio.'iiO 
a pulsed electrical current or alLernaLing puliLiO^:? of poaiLive and 
ncy a L i vc current * 

Applicants respectfully reject Kxaminers assertion that Lhc 



1« 
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method of Guldi would inheronl.ly remove particles from a wufer 
and E:<ai[iincr lidS prov.i.ded no support for liiiii a^jscr Lion . Rather, 
Guldi does not teach or sucjgo?st unywhox^e that parti cl.fis may be 
removed, but. rather to}achcL^ LhaL Ihe wafer may or may not. be 
rotated al. the .lai.t:iaJ. stages of a piaLiny opcraLion, contrary Lo 
Applicants disclosed and claimed invenlion (see col. 2, linea 60- 
6!>) . 

With respect to clam 16, AppiicanLs respectfully reject 
^ Examiners assertion that the moLhod ol Guldi inherently teaches 



CO 
H 



LhaL Iho raLio of metal rt=imoved to the molal plated would be Irom 

^ about 2 to about f) r«move particiCij Irom a wafer and Examiner has 

1^ crroncoui5 isupporL lor Lhis assertion. KaLhor, Fiyure 3 does not 

^ show a wave form, but shows a current Lraoe over the various 

m stages where portion 50 reprcycnty an initial removal oL a 

O portion of a aecd layer by a gradual decreaf^G (more neyalive) in 

"T> tho current level to continuously remove Lho 8eed layer (i.e., no 



electroplating taking place duriny this portion of the process) 
(iJGc col 4, lines lines 34-3R) . 

'^To establish inherency, thco cxLrinsic evidence muiit make 
clear that the missing descripLive matter is noccstiarily present 
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in the thing described in Lho rclorcnce, and LhaL it would be so 
rcc:oqni7.ed by per.sons of ordinary skil.l," ijj re Delrich, 666 F,2d 
578,, 581-562, 212 USPQ 323, 326 (CCPA 1981), 

'*In replying on the theory of inherency, the exarni.ner must 
provide a ba:?i:5 in facrt and/or t«chnic<Ml roasoninq to reasonably 



applicH-J prior art." Ex PcirLo Levy, 17 USPQ2d 1461, 1464 (Bd. 
Put. App. J5 Jnter. .7 9.90; 



1. Claims 3, 7-12, 1 r> and 1.7-20 stand reiected under 35 use 
103 (a) being uiipa tontable over Culdi, above, and iurLher in 
view of Taylor et aK (USPUB 2002/0056645). 

Applicant.s re.iterate the comments madc-2 abovco wil:h respGcL to 
Gul di, <ibovo. 

The lact tliaL Taylor cL al. leach Lhc use oi polytjlycol 




support the doLcrminalion LhaL Llic allctjodly inheroiit 



characteristic iii'?ccy:i:=^cirily i'lowM^* from the teacVi.lngs of the 




Claim Reiectiona under 35 USC 103 
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tiuppressors in a puXsod current electroplating operation to 
achieve uniform filling of rece.s.se:?, does not further h«ip 
Examiner in establishing a prima facie case of obviousness, 

ThBre .is no apprjrent motivation to combine the teanhing:-: of 
Gvildi^ who Leachc'j removing a portion of l\ iseed layer by a 
gradual change in current level (continuoiiK cxirnsnt) , with the 
QJ HioLhod of Taylor et aK, who teach uniform filTl.nq of recesses 

m 

(/} with ,3 pulsed current. The methods of Gu.l.di and T-iiylor eL al . 
H 

^ operate by a dili'ercnL principle! ol opcraLioiia (gradual cliaiiye in 

^ continuous current ve:5rsus a pulsed curx^ent) , Rven assuming 

^ arguendo, a propcjr motivation for combination^ 3uch combination 

does not produce ApplicanLis diiiicloi^ed and ciaiincd invcnLion. 

Q ^'Finally/ Ltic prior art reference (or reference:* when 

^ combined) must teach or suygesl all the cl.aim .limitations. The 

Leaching or si.iqqesti on to make the claimed combj.nrjt ion and the 
reasonable expectation of auccess muiit both be found in Lho prior 
^rt, and noL based on applicant's disciosure. " In re Va^ck, 94/ 
F,2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). 

^'The prior art must provide a motivation or reason for the 
workcer in the art, wi.thout the benefit of appellant ' :s 

21 
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:>peo.i.£.U:ciL.;i.on, to make the necessary changes i.n the reference 
device Ex pLirLc Chlaigo Rawhlcio Mlg. Co., 223 U3PQ 351, 353 
(Bd. Pcii. App. & In Lor, 1984). 

''A prior art rcrcrcnce muiil be considered in its entirety, 
1 .e.^ ciS a whole including portions that would lead away from the 
c1 a i nied 1 nvent 1 on . L. Gore. & AoLiocla ics , Inc. , Garlock , Inc. , 

CD 

n? 721 F,2d, 1540, 220 USPQ 303 (Fed Cir- 1983), cert denied, 469 
CO 

u,!-;. 851 (1984). 

^Mf the proposed modification or combination of the prior 
url would cliango the principle? ol opera Lion ol the prior arl 
invent ion being modified, then the teachings of the reference.s 
are not sufficient to render the claims prima fr^cie obvious." Tn 



■< re RalLi, 270 F.2d 810, 123, USPQ 349 (CCPA 1959). 



Thus, the cited r^ferfinces, singly or in combination fail to 
make out a p.rima facie case of anticipation or obviouiuicss with 
roypect to Applicants indopcndcnt claiins, and therefore 
Applicant s dependent claims , 

Da:;jcd on ttic lorcyoing, AppliCcints respectfully submit that 
the Claims are now in condition for allowance. Such favorable 
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action by l:hc ExLiminor at an early date ii? roypcclf u.l ly solicited. 

:rn the event thai Lhc preiiient invention claimed is not in 
a condition for ailowarico tor any other rcaijony/ the Examiner is 
roi^pocLIuiiy invlL.ed to the Applicants' repre.sentative at hii; 

Blooiniicld HilUif Michiqan ollicc at (/?48) 5/I0-/1040 :5uch LiiaL 
necessary action may be taken to place the applicaLioii in a 
c:ondition for allowance. 



[ally subTmitted, 
ssoclatea 




Handy W. Tung 

Req. No. 31,311 

Toi ephone : (241]) 4 0 - 4 0 4 0 
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